* /bt^prty/ SEQUENCE LISTING 

<110> Short, Jay 

Mathur, Eric 
Richardson, Toby 
Robertson, Dan 
Barton, Nelson 

<120> Recombinant Phytases and Uses Thereof 

<130> 564462010600 

<140> US 10/021,723 
<141> 2001-12-12 

<150> US 60/255,090 
<151> 2000-12-12 

<160> 74 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 1325 
<212> DNA 

<213> Yersinia pestis 
<220> 

<221> misc_f eature 
<222> 470, 487, 491, 492, 522 
<223> n = A, T, C or G 

<400> 1 

atgtcagtat tagaaaatcg tgtacggcta tctgggctgg tattgatgct aagcggattg 60 
gctgctatta ctgcgccggt agccgccgag ccatcgggct atactttaga acgtgtggtt 120 
attttgagtc gccatggtgt tcgctcgccg accaaacaaa cgcagcttat gaatgatgtt 180 
acgccagata agtggccaca atggccggta aaagcggggt atttaacgcc acgtggtgcg 240 
gagttggtca cattgatggg ggggttttat ggtgattact ttcgcagcct tggtttgtta 300 
gcggcgggat gtccggcaga ggggggggta tatgcacagg cagatatcga tcaacgtacc 360 
cgcttaaccg gacaggcatt tcttgatggt gtggctccgg ggtgtggttt gaccgtgcat 420 
aatcaggccg atttgaaaaa gaccgatccc ctgttccatc cggtagaggn tggcgtgtgt 480 
aagttanacg nngcacaaac agataaagcg attgaagaac anttgggcgg gccgttagat 54 0 
acggtgagcc agcgctacgc taaacctttt gcccagatgg gggacgtgct gaattttgcg 600 
gcttctcctt attgcaaatc tttgcaacag caaggaaaaa cgtgtgattt tgccactttg 660 
cggccaatga agttaacgtt aataaagaag ggacaaaagt gaccctcagt gggccactgg 720 
cgttatcatc gacattgggt gaaatcttct tattacaaaa cgcacaagcc atgccagagg 780 
ttgcctggca acggctaaaa ggggcggaga attgggtatc cttattgtca ttacataacg 840 
cgcaatttaa tttaatggca aaaacaccgt atatcgcccg tcataaaggg acgccattat 900 
tacagcagat agatacggct ttaacccttc aactggatgc tcaggggcaa aagctaccca 960 
tttcagccca aaaccgggtc ttgttcctcg gtgggcatga taccaatatt gccaatattg 1020 
cgggtatgct gggagccgac tggcagctac ccgagcaacc tgataatact ccaccaggtg 1080 
ggggattggt ttttgaacta tggcaaaatc cggataacca ccagcgctac gttgcggtga 1140 
agatgttcta ccaaacgatg gatcagttgc gtaatgccga aaaattggat ctgaaaaata 1200 
acccagcggg tattatttcc gttgcagttg ctggttgtga aaataacggt gacgataagc 1260 
tttgcgagct tgatacattc caaaagaaag tggctaaggt aattgaacct gcctgccaca 1320 
tctaa " 1325 

<210> 2 



1 



<211> 441 
<212> PRT 

<213> Yersinia pestis 
<220> 

<221> VARIANT 

<222> 157, 163, 164, 174 

<223> Xaa = Any Amino Acid 



<400> 2 

Met Ser Val Leu Glu Asn Arg Val Arg Leu Ser Gly Leu Val Leu Met 

15 10 15 

Leu Ser Gly Leu Ala Ala lie Thr Ala Pro Val Ala Ala Glu Pro Ser 

20 25 30 

Gly Tyr Thr Leu Glu Arg Val Val lie Leu Ser Arg His Gly Val Arg 

35 40 45 

Ser Pro Thr Lys Gin Thr Gin Leu Met Asn Asp Val Thr Pro Asp Lys 

50 55 60 

Trp Pro Gin Trp Pro Val Lys Ala Gly Tyr Leu Thr Pro Arg Gly Ala 
65 70 75 ~ 80 

Glu Leu Val Thr Leu Met Gly Gly Phe Tyr Gly Asp Tyr Phe Arg Ser 

85 90 95 

Leu Gly Leu Leu Ala Ala Gly Cys Pro Ala Glu Gly Gly Val Tyr Ala 

100 105 110 

Gin Ala Asp lie Asp Gin Arg Thr Arg Leu Thr Gly Gin Ala Phe Leu 

115 120 125 

Asp Gly Val Ala Pro Gly Cys Gly Leu Thr Val His Asn Gin Ala Asp 

130 135 140 

Leu Lys Lys Thr Asp Pro Leu Phe His Pro Val Glu Xaa Gly Val Cys 
145 150 155 160 

Lys Leu Xaa Xaa Ala Gin Thr Asp Lys Ala lie Glu Glu Xaa Leu Gly 

165 170 175 

Gly Pro Leu Asp Thr Val Ser Gin Arg Tyr Ala Lys Pro Phe Ala Gin 

180 185 190 

Met Gly Asp Val Leu Asn Phe Ala Ala Ser Pro Tyr Cys Lys Ser Leu 

195 200 ~ 205 

Gin Gin Gin Gly Lys Thr Cys Asp Phe Ala His Phe Ala Ala Asn Glu 

210 215 220 

Val Asn Val Asn Lys Glu Gly Thr Lys Val Thr Leu Ser Gly Pro Leu 
225 230 235 240 

Ala Leu Ser Ser Thr Leu Gly Glu lie Phe Leu Leu Gin Asn Ala Gin 

245 250 255 

Ala Met Pro Glu Val Ala Trp Gin Arg Leu Lys Gly Ala Glu Asn Trp 

260 265 270 

Val Ser Leu Leu Ser Leu His Asn Ala Gin Phe Asn Leu Met Ala Lys 

275 280 285 

Thr Pro Tyr lie Ala Arg His Lys Gly Thr Pro Leu Leu Gin Gin lie 

290 295 300 

Asp Thr Ala Leu Thr Leu Gin Leu Asp Ala Gin Gly Gin Lys Leu Pro 
305 310 315 320 

lie Ser Ala Gin Asn Arg Val Leu Phe Leu Gly Gly His Asp Thr Asn 

325 330 335 

lie Ala Asn lie Ala Gly Met Leu Gly Ala Asp Trp Gin Leu Pro Glu 

340 345 350 

Gin Pro Asp Asn Thr Pro Pro Gly Gly Gly Leu Val Phe Glu Leu Trp 

355 360 365 

Gin Asn Pro Asp Asn His Gin Arg Tyr Val Ala Val Lys Met Phe Tyr 
370 375 380 



2 



Gin Thr Met Asp Gin 
385 

Asn Pro Ala Gly lie 

405 

Gly Asp Asp Lys Leu 

420 

Lys Val lie Glu Pro 
435 



Leu Arg Asn Ala Glu 
390 

lie Ser Val Ala Val 

410 

Cys Glu Leu Asp Thr 

425 

Ala Cys His lie 
440 



Lys Leu Asp Leu Lys Asn 
395 400 
Ala Gly Cys Glu Asn Asn 

415 

Phe Gin Lys Lys Val Ala 

430 



<210> 3 
<211> 1325 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetically generated 
<400> 3 

atgtcagtat tagaaaatcg tgtacggcta tctgggctgg tattgatgct aagcggattg 60 
gctgctatta ctgcgccggt agccgccgag ccatcgggct atactttaga acgtgtggtt 120 
attttgagtc gccatggtgt tcgctcgccg accaaacaac gcagcttatg aatgatgtta 180 
cgccagataa gtggccacaa tggccggtaa aagcggggta tttaacgcca cgtggtgcgg 240 
agttggtcac attgatgggg gggttttatg gtgattactt tcgcagcctt ggtttgttag 300 
cggcgggatg tccggcagag gggggggtat atgcacaggc agatatcgat caacgtaccc 360 
gcttaaccgg acaggcattt cttgatggtg tggctccggg gtgtggtttg accgtgcata 420 
atcaggccga tttgaaaaag accgatcccc tgttccatcc ggtagagact ggcgtgtgta 480 
agttagacaa cgcacaaaca gataaagcga ttgaagaacg attgggcggg ccgttagata 540 
cggtgagcca gcgctacgct aaaccttttg cccagatggg ggacgtgctg aattttgcgg 600 
cttctcctta ttgcaaatct ttgcaacagc aaggaaaaac gtgtgatttt gcccactttg 660 
cggccaatga agttaacgtt aataaagaag ggacaaaagt gaccctcagt gggccactgg 720 
cgttatcatc gacattgggt gaaatcttct tattacaaaa cgcacaagcc atgccagagg 780 
ttgcctggca acggctaaaa ggggcggaga attgggtatc cttattgtca ttacataacg 840 
cgcaatttaa tttaatggca aaaacaccgt atatcgcccg tcataaaggg acgccattat 900 
tacagcagat agatacggct ttaacccttc aactggatgc tcaggggcaa aagctaccca 960 
tttcagccca aaaccgggtc ttgttcctcg gtgggcatga taccaatatt gccaatattg 1020 
cgggtatgct gggagccgac tggcagctac ccgagcaacc tgataatact ccaccaggtg 1080 
ggggattggt ttttgaacta tggcaaaatc cggataacca ccagcgctac gttgcggtga 1140 
agatgttcta ccaaacgatg gatcagttgc gtaatgccga aaaattggat ctgaaaaata 1200 
acccagcggg tattatttcc gttgcagttg ctggttgtga aaataacggt gacgataagc 1260 
tttgcgagct tgatacattc caaaagaaag tggctaaggt aattgaacct gcctgccaca 1320 

^ 1325 
tctaa 

<210> 4 
<211> 420 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetically generated 
<400> 4 

Met Ser Val Leu Glu Asn Arg Val Arg Leu Ser Gly Leu Val Leu Met 

15 10 15 

Leu Ser Gly Leu Ala Ala lie Thr Ala Pro Val Ala Ala Glu Pro Ser 

20 25 30 

Gly Tyr Thr Leu Glu Arg Val Val He Leu Ser Arg His Gly Val Arg 
35 40 45 
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Ser Pro Thr Lys 
50 

Trp Pro Gin Trp 
65 

Glu Leu Val Thr 



Leu Gly Leu Leu 

100 

Gin Ala Asp lie 
115 

Asp Gly Val Ala 
130 

Leu Lys Lys Thr 
145 

Lys Leu Asp Asn 

Gly Pro Leu Asp 

180 

Met Gly Asp Val 
195 

Gin Gin Gin Gly 
210 

Val Asn Val Asn 
225 

Ala Leu Ser Ser 

Ala Met Pro Glu 

260 

Val Ser Leu Leu 
275 

Thr Pro Tyr lie 
290 

Asp Thr Ala Leu 
305 

lie Ser Ala Gin 

lie Ala Asn lie 

340 

Gin Pro Asp Asn 
355 

Gin Asn Pro Asp 
370 

Gin Thr Met Asp 
385 

Asn Pro Ala Gly 

Gly Asp Asp Lys 

420 



Gin Thr Gin Leu 
55 

Pro Val Lys Ala 
70 

Leu Met Gly Gly 
85 

Ala Ala Gly Cys 

Asp Gin Arg Thr 

120 

Pro Gly Cys Gly 
135 

Asp Pro Leu Phe 
150 

Ala Gin Thr Asp 
165 

Thr Val Ser Gin 

Leu Asn Phe Ala 

200 

Lys Thr Cys Asp 
215 

Lys Glu Gly Thr 
230 

Thr Leu Gly Glu 
245 

Val Ala Trp Gin 

Ser Leu His Asn 

280 

Ala Arg His Lys 
295 

Thr Leu Gin Leu 
310 

Asn Arg Val Leu 
325 

Ala Gly Met Leu 

Thr Pro Pro Gly 

360 

Asn His Gin Arg 
375 

Gin Leu Arg Asn 
3 90 

lie lie Ser Val 
405 



Met Asn Asp Val 

60 

Gly Tyr Leu Thr 
75 

Phe Tyr Gly Asp 
90 

Pro Ala Glu Gly 
105 

Arg Leu Thr Gly 

Leu Thr Val His 

140 

His Pro Val Glu 
155 

Lys Ala lie Glu 
170 

Arg Tyr Ala Lys 
185 

Ala Ser Pro Tyr 

Phe Ala His Phe 

220 

Lys Val Thr Leu 
235 

lie Phe Leu Leu 
250 

Arg Leu Lys Gly 
2 65 

Ala Gin Phe Asn 

Gly Thr Pro Leu 

300 

Asp Ala Gin Gly 
315 

Phe Leu Gly Gly 
330 

Gly Ala Asp Trp 
345 

Gly Gly Leu Val 

Tyr Val Ala Val 

380 

Ala Glu Lys Leu 
395 

Ala Val Ala Gly 
410 



Thr Pro Asp Lys 

Pro Arg Gly Ala 

80 

Tyr Phe Arg Ser 
95 

Gly Val Tyr Ala 
110 

Gin Ala Phe Leu 
125 

Asn Gin Ala Asp 

Thr Gly Val Cys 

160 

Glu Arg Leu Gly 
175 

Pro Phe Ala Gin 
190 

Cys Lys Ser Leu 
205 

Ala Ala Asn Glu 

Ser Gly Pro Leu 

240 

Gin Asn Ala Gin 
255 

Ala Glu Asn Trp 
270 

Leu Met Ala Lys 
285 

Leu Gin Gin lie 

Gin Lys Leu Pro 

320 

His Asp Thr Asn 
335 

Gin Leu Pro Glu 
350 

Phe Glu Leu Trp 
365 

Lys Met Phe Tyr 

Asp Leu Lys Asn 

400 

Cys Glu Asn Asn 
415 



<210> 5 
<211> 1266 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 953-6 phytase sequence 
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<400> 5 

atgatcgata aatttattcc acaagggaga gagtccgtga agcatagcct gcttttgtcc 60 

gccgcgctgc tggcgggatg cgccgcgtcc gcgcccggcg ccgacgcatc gcctgccgcg 120 

ccggggtcgc taaagctcga aaaggtcgtg atgctgatgc gccacggcgt tcgcccgcca 180 

accaaggcgg cggtggtgcc gcccggttat tcggccgaaa catggcccga ctggccggtc 240 

gatttcggcc tgctgacgcc gcacggcgcg gcgggggtca agctgctcgg cgaaagcgac 300 

cgcctcactt tcggcggtcg cggcctattc ccggacggtt gtcccgccgc gggcacgatc 360 
gtcctcaagg caagctacaa ggagcgcacg atcgcgaccg cgcagaactg ggccgcgggg 420 
ttcatgcccg gctgcacggc ggatgtcgcg catcccgccg gtccggacga tgacgcgatc 480 
tttcatgggc tcgacggcgg ccccgcctcg ttcgacggca agcgggcatt cgatgccgcg 540 
ctcgcccagg cgcccgaggg cgggctgacc gccgaaaccg cacgccatcg cggcgaactg 600 
accttgctcg cgaaagtgct gaattgtgcg ctgcccgcct gcccgctgat cgccgagccg 660 
agccgactgg tcgcgcagcc gcacgatcgc cccgatctcg aaggcccgct cgacgtcgga 720 
tcgaccgcga gccagacgct ggtgctggaa tatctggaag gcaagccgat ggccgaggtc 7 80 
ggctggggcc gcgtaagccg cgccgagatc gagcagttgc tgcgctttca tccgctcaaa 840 
ttccgctatt cgaatcgccc cggctatatc gccgccgccg ccgcggcgcc gatcgtgcgc 900 
gaaatcgttg cggcgctcga cagcaacagc ccggcgcggc tgaccttgct cgccgggcac 960 
gacacgaacg tcgccgacct cggcggcttc ttcgacctgc actggcaggt gccgagctat 1020 
cccgccgacg aggttccgcc cggcagcgcg ttggggttcg agctggtcag caacgcgaag 1080 
ggcgaccgct atgtccgcgc cttctatcgc gcgcagacga tggaccagct ccgcaacctc 1140 
gaaccgctgg ggtcgggtga cgcgctgtac cgccgctatc ttcccattcc ggggtgcggc 1200 
cattcggtcg aggcaaccgc gtgcagctgg agtgatttcg cccggctcgc cgcgccgcgc 1260 
gggtaa 1266 

<210> 6 
<211> 421 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> 953-6 phytase sequence 



<400> 6 



Met 


lie 


Asp 


Lys 


Phe 


He 


Pro 


Gin 


Gly Arg 


Glu 


Ser 


Val 


Lys 


His 


Ser 


1 








5 










10 








15 




Leu 


Leu 


Leu 


Ser 


Ala 


Ala 


Leu 


Leu 


Ala 


Gly 


Cys 


Ala 


Ala 


Ser 


Ala 


Pro 








20 










25 










30 






Gly 


Ala 


Asp 


Ala 


Ser 


Pro 


Ala 


Ala 


Pro 


Gly 


Ser 


Leu 


Lys 


Leu 


Glu 


Lys 






35 










40 










45 






Val 


Val 


Met 


Leu 


Met 


Arg 


His 


Gly Val 


Arg 


Pro 


Pro 


Thr 


Lys 


Ala 


Ala 




50 










55 










60 










Val 


Val 


Pro 


Pro 


Gly 


Tyr 


Ser 


Ala 


Glu 


Thr 


Trp 


Pro 


Asp 


Trp 


Pro 


Val 


65 










70 










75 








80 


Asp 


Phe 


Gly 


Leu 


Leu 


Thr 


Pro 


His 


Gly 


Ala 


Ala 


Gly 


Val 


Lys 


Leu 


Leu 










85 










90 










95 




Gly 


Glu 


Ser 


Asp 


Arg 


Leu 


Thr 


Phe 


Gly 


Gly Arg 


Gly 


Leu 


Phe 


Pro 


Asp 








100 










105 










110 






Gly 


Cys 


Pro 


Ala 


Ala 


Gly 


Thr 


He 


Val 


Leu 


Lys Ala 


Ser 


Tyr 


Lys 


Glu 






115 










120 










125 








Arg 


Thr 


He 


Ala 


Thr 


Ala 


Gin 


Asn 


Trp 


Ala 


Ala 


Gly 


Phe 


Met 


Pro 


Gly 




130 










135 










140 








Cys 


Thr 


Ala 


Asp 


Val 


Ala 


His 


Pro 


Ala 


Gly 


Pro Asp 


Asp 


Asp 


Ala 


He 


145 










150 










155 










160 


Phe 


His 


Gly 


Leu 


Asp 


Gly 


Gly 


Pro 


Ala 


Ser 


Phe 


Asp 


Gly 


Lys 


Arg 


Ala 










165 










170 










175 




Phe 


Asp 


Ala 


Ala 


Leu 


Ala 


Gin 


Ala 


Pro 


Glu 


Gly Gly 


Leu 


Thr 


Ala 


Glu 








180 










185 










190 






Thr 


Ala 


Arg 


His 


Arg 


Gly 


Glu 


Leu 


Thr 


Leu 


Leu 


Ala 


Lys 


Val 


Leu 


Asn 
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195 

Cys Ala Leu Pro 
210 

Ala Gin Pro His 
225 

Ser Thr Ala Ser 



Met Ala Glu Val 

260 

Leu Leu Arg Phe 
275 

Tyr lie Ala Ala 
290 

Ala Leu Asp Ser 
305 

Asp Thr Asn Val 

Val Pro Ser Tyr 

340 

Phe Glu Leu Val 
355 

Tyr Arg Ala Gin 
370 

Ser Gly Asp Ala 
385 

His Ser Val Glu 

Ala Ala Pro Arg 

420 



200 

Ala Cys Pro Leu 
215 

Asp Arg Pro Asp 
230 

Gin Thr Leu Val 
245 

Gly Trp Gly Arg 

His Pro Leu Lys 

280 

Ala Ala Ala Ala 
295 

Asn Ser Pro Ala 
310 

Ala Asp Leu Gly 
325 

Pro Ala Asp Glu 

Ser Asn Ala Lys 

360 

Thr Met Asp Gin 
375 

Leu Tyr Arg Arg 
390 

Ala Thr Ala Cys 

405 

Gly 



He 


Ala 


Glu 


Pro 








220 


Leu 


Glu 


Gly 


Pro 






235 




Leu 


Glu 


Tyr 


Leu 




250 






Val 


Qpr 


Arg Ala 


265 

■Cm \J 








Phe 




Tyr 




Pro 


He 


Val 


Arg 








300 


A TCI 


iJCU 


Thr 


Leu 






315 








Phe 


Asp 




330 






val 


Fro 


Pro 


Gly 


345 








Gly 


Asp 


Arg 


Tyr 


Leu 


Arg 


Asn 


Leu 








380 


Tyr 


Leu 


Pro 


He 






395 




Ser 


Trp 


Ser 


Asp 




410 







205 

Ser Arg Leu Val 

Leu Asp Val Gly 

240 

Glu Gly Lys Pro 
255 

Glu He Glu Gin 
270 

Asn Arg Pro Gly 
285 

Glu He Val Ala 

Leu Ala Gly His 

320 

Leu His Trp Gin 
335 

Ser Ala Leu Gly 
350 

Val Arg Ala Phe 
365 

Glu Pro Leu Gly 

Pro Gly Cys Gly 

4 00 

Phe Ala Arg Leu 
415 



<210> 7 
<211> 1230 
<212> DNA 
<213> Rhizobium 

<400> 7 

gtgaagcata gcctgctttt gcctgccgcg ctgctggcgg gatgcgccgc gtccgcgccc 60 
ggagccgacg catcgcctgc cgcgccgggg tcgctaaagc tcgaaaaggt cgtaatgctg 120 
atgcgccacg gcgttcgccc gccaaccaag gcggcggtgg tgccgcccgg ttattcggcc 180 
gaaacatggc ccgactggcc ggtcgatttc ggcctgctga cgccgcacgg cgcggcgggg 240 
gtcaagcttc tcggcgaaag cgaccgcctc tatttcggcg gtcgcggcct gtttcccgag 300 
ggatgcccgg cggcgggcac gatcgtcctc aaggcgagct acaaggagcg cacgatcgcc 360 
accgcgcaga gctgggccgc ggggttcatg cccggctgcg cgacggatgt cgcgcatccc 420 
gccggtccgg acgatgacgc gatctttcat gggctcgacg gcggccccgc ctcgttcgac 4 80 
ggcaagcggg cgttcgatgc cgcgctcgcc caggcgcccg agggcgggct gaccgccgaa 540 
accgcacgtc atcgcggcga actgaccttg ctcgcgaaag tgctgaattg cgcgctgccc 600 
gcctgcccgc tgatcgccga gccgagccgg ctggtcgcgc agccgcacga tcgccccgag 660 
atcgaaggcc cgctcgacgt cggatcgacc gccagccaga cgctggtgct ggaatatctg 720 
gaaggcaagc cgatggccga ggtcggctgg ggccgcgtga gccgcgccga gatcgagcag 780 
ttgctgcgct ttcatccgct caaattccgc tattcgaatc gccccggcta tatcgccgcc 840 
accgccgcgg cgccgatcgt gcgcgaaatc gtcacggcgc tcggcgaccg aagcccggcg 900 
cggctgacct tgctcgccgg gcacgacacg aacgtcgccg acctcggcgg cttcttcgac 960 
ctgcactggc aggtgccgag ttatcccgcc gacgaggttc cgcccggcag cgcactgggg 1020 
tttgaactgg tcagcaatgc gaagggcgac cgctatgtcc gcgccttcta tcgcgggcag 1080 
acgatggacc agctccgcaa cctcgaaccg ctgaggtcgg acgatacgct gttccgccgc 1140 
tatcttccca ttccggggtg cggcaattcg gtcgaggcga ccgcctgcgc ctggagtgat 1200 
ttcgcccggc tcgccgcgcc gcgcgggtaa 1230 
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<210> 8 
<211> 409 
<212> PRT 
<213> Rhizobium 



<400> 8 

Val Lys His Ser 
1 

Ala Ser Ala Pro 

20 

Lys Leu Glu Lys 
35 

Thr Lys Ala Ala 
50 

Asp Trp Pro Val 
65 

Val Lys Leu Leu 

Leu Phe Pro Glu 

100 

Ser Tyr Lys Glu 
115 

Phe Met Pro Gly 
130 

Asp Asp Ala lie 
145 

Gly Lys Arg Ala 

Leu Thr Ala Glu 

180 

Lys Val Leu Asn 
195 

Ser Arg Leu Val 
210 

Leu Asp Val Gly 
225 

Glu Gly Lys Pro 

Glu lie Glu Gin 

260 

Asn Arg Pro Gly 
275 

Glu lie Val Thr 
290 

Leu Ala Gly His 
305 

Leu His Trp Gin 

Ser Ala Leu Gly 

340 

Val Arg Ala Phe 

355 

Glu Pro Leu Arg 
370 

Pro Gly Cys Gly 
385 

Phe Ala Arg Leu 



Leu Leu Leu Pro 
5 

Gly Ala Cys Ala 

Val Val Met Leu 

40 

Val Val Pro Pro 
55 

Asp Phe Gly Leu 
70 

Gly Glu Ser Asp 
85 

Gly Cys Pro Ala 

Arg Thr lie Ala 

120 

Cys Ala Thr Asp 
135 

Phe His Gly Leu 
150 

Phe Asp Ala Ala 
165 

Thr Ala Arg His 

Cys Ala Leu Pro 

200 

Ala Gin Pro His 
215 

Ser Thr Ala Ser 
230 

Met Ala Glu Val 
245 

Leu Leu Arg Phe 

Tyr lie Ala Ala 

280 

Ala Leu Gly Asp 
295 

Asp Thr Asn Val 
310 

Val Pro Ser Tyr 
325 

Phe Glu Leu Val 

Tyr Arg Gly Gin 

360 

Ser Asp Asp Thr 
375 

Asn Ser Val Glu 
390 

Ala Ala Pro Arg 



Ala Ala Leu Leu 
10 

Ser Pro Ala Ala 
25 

Met Arg His Gly 

Gly Tyr Ser Ala 

60 

Leu Thr Pro His 
75 

Arg Leu Tyr Phe 
90 

Ala Gly Thr He 
105 

Thr Ala Gin Ser 

Val Ala His Pro 

140 

Asp Gly Gly Pro 
155 

Leu Ala Gin Ala 
170 

Arg Gly Glu Leu 
185 

Ala Cys Pro Leu 

Asp Arg Pro Glu 

220 

Gin Thr Leu Val 
235 

Gly Trp Gly Arg 
250 

Hi s Pro Leu Lys 
265 

Thr Ala Ala Ala 

Arg Ser Pro Ala 

300 

Ala Asp Leu Gly 
315 

Pro Ala Asp Glu 
330 

Ser Asn Ala Lys 
345 

Thr Met Asp Gin 

Leu Phe Arg Arg 

380 

Ala Thr Ala Cys 
395 

Gly 



Ala Gly Cys Ala 
15 

Pro Gly Ser Leu 
30 

Val Arg Pro Pro 
45 

Glu Thr Trp Pro 

Gly Ala Ala Gly 

80 

Gly Gly Arg Gly 
95 

Val Leu Lys Ala 
110 

Trp Ala Ala Gly 
125 

Ala Gly Pro Asp 

Ala Ser Phe Asp 

160 

Pro Glu Gly Gly 
175 

Thr Leu Leu Ala 
190 

He Ala Glu Pro 
205 

He Glu Gly Pro 

Leu Glu Tyr Leu 

240 

Val Ser Arg Ala 
255 

Phe Arg Tyr Ser 
270 

Pro He Val Arg 
285 

Arg Leu Thr Leu 

Gly Phe Phe Asp 

320 

Val Pro Pro Gly 
335 

Gly Asp Arg Tyr 
350 

Leu Arg Asn Leu 
365 

Tyr Leu Pro He 

Ala Trp Ser Asp 

400 



7 



<210> 9 
<211> 1431 
<212> DNA 

■ 

<213> Artificial Sequence 
<220> 

<223> 954-2 phytase sequence 
<400> 9 

atgaagaaga cgatatggag gagagttgga cagcgatggc gaaggggtgc gtgtgccgca 60 
acggtattgc tttcggcatg ctcaacgcaa ctgccgggcg tgcctgcaac gctgtcggcc 120 
gcgggtagcg agccgccccg gaaggccgcg gcaacagatg gcatgccgca agactggtcg 180 
ctcgacgcgt tggtcatcgt cagccggcac ggcgtgcggt ctccgacgcg tccggagccg 240 
ccgctggaga gcctcagccc cgatccgtgg ccccagtggc ccgtgccgac tgcccacctg 300 
accgatcgtg gcgcggcgct cgtctcgcag atggggcggt actacggtga ttggcttcgt 360 
gcccggggtg tgctgccggc cagcgggtgc cctgcgaccg gaacgcttta cggatgggca 420 
gacgttgacc agcggacccg tctgacgggc gacgccctgc tcctcggcat ggcgccaggc 4 80 
tgcggtatcc acagcgatca tcgcgcggcg ctcgacgaga aggatccgat cttccacgcg 540 
atggaatcgg gtgcatgccc agtcgacccc gtacaggcga agcgcgacat cgaagcgcat 600 
gccggcgagg gcggcgtggc gacactggga aggcgctacg cagcaagcct gaccagaatg 660 
agcgaggtgc tcgactacgc ccatagcgcc gattgcgcga ggcatggcgg ccaatgcgac 720 
tatgcgcgcc aacccaatcg tgtcgagatc agaccagatg gccttcatgc cgcgttgaag 780 
ggcccgatgg gcagtgcttc gaccgtctcc gaggtcttcc tgctcgaaca tgggcagggc 840 
ctgccacagg agcaggttgc atggggccgt atccacgatg cgcaggactg gacgctgctg 900 
atgcaggcgc ataacgcgca gttcgatctg atggcgaaga cgccttacat ggctactcga 960 
aggggcacgc cgatgctcgc ttcggtgctc gatgcgcttg agcggcgcgc tggcgcccca 1020 
gctccggagc ttgccgtcaa aggcccgaag ctgccccaag gcaaccgtgt ctatgtgctg 1080 
accgcgcatg acacgaatct tgcacacttg gccggcttgc tgcacttgga ctggaccctg 1140 
cccgagcaac cggacgacac gccgccgggc ggtgcaatgg tgttctcctt gtggcgggag 1200 
cctggcacgc aggcacgttt cgttcgcgtg gagatggtct atcagtcgat ggatcagctt 1260 
cggcagctca cgccgctctc cctggcgcag ccgccccatc gcctgatctt gccgttgccc 1320 
ggctgtgccg acgcggcgca cggacatgca tgcagcctgc cggagttcag ccggcgtgtg 1380 
cgcgcggcat tgtccccctc ctgcctggag gctgtgaccg cggcgcacta g 1431 

<210> 10 
<211> 476 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> 954-2 phytase sequence 



<400> 10 



Met 


Lys 


Lys 


Thr 


He 


Trp Arg 


Arg 


Val 


Gly 


Gin 


Arg 


Trp 


Arg 


Arg 


Gly 


1 








5 








10 










15 


Ala 


Cys 


Ala 


Ala 
20 


Thr 


Val Leu 


Leu 


Ser 
25 


Ala 


Cys 


Ser 


Thr 


Gin 
30 


Leu 


Pro 


Gly Val 


Pro 


Ala 


Thr 


Leu Ser 


Ala 


Ala 


Gly 


Ser 


Glu 


Pro 


Pro Arg 


Lys 






35 








40 










45 






Ala 


Ala 


Ala 


Thr 


Asp 


Gly Met 


Pro 


Gin 


Asp 


Trp 


Ser 


Leu 


Asp 


Ala 


Leu 




50 








55 










60 








Val 


He 


Val 


Ser 


Arg 


His Gly Val 


Arg 


Ser 


Pro 


Thr 


Arg 


Pro 


Glu 


Pro 


65 










70 








75 








80 


Pro 


Leu 


Glu 


Ser 


Leu 


Ser Pro 


Asp 


Pro 


Trp 


Pro 


Gin 


Trp 


Pro 


Val 


Pro 



85 90 95 



8 



Thr 


Ala 


His 


Leu 


Thr 


Asp 


Arg 


Glv 








100 










Ara 


Tvr 


Tvr 


Glv 
^ y 


Asd 


Tro 


Leu 

-4*J v — * 


Ara 






115 










120 


Glv 


Cvs 


Pro 


Ala 

11^ %m*. 


Thr 


Glv 


Thr 

in *w> 


Leu 




130 










135 




Arg 


Thr 


Arg 


Leu 


Thr 


Glv 


Asd 


Ala 


145 

~ 










150 

-U «w/ w 






Cvs 


Glv 

VJX y 


lie 


His 


Ser 

w 1- 


Asd 


His 

1 1 w/ 


Ara 










X VJ ^ 








lie 

-L> *1» 


Phe 


His 


Ala 


Met 


Glu 


Ser 

ttpS W 


Glv 








180 










Ala 

.Xr 


Lvs 


Arg Asp 


He 

X -A> V^> 


Glu 

VJX vx 


Ala 

-X CI 


His 






x _? o 










200 


T.ei i 

\3 VX 


Glv 
\j j. y 


•iV i- y 


A r n 


i yi 


Al pi 


Al F\ 
fix a 


Qpr 




210 










215 




Asd 


Tvr 
j 


Al ?i 


Hi =5 


Ser 


Ala 


A qn 




225 










2 30 






a yi 


Al 3 


A r n 
j_ y 


gi n 


Pro 

IT X vJ 


no i l 


A rcr 
x. y 


Vax 










245 
^ i «j 








Ala 


Ala 


iJC u 


ijy o 


Glv 

VJ J. y 


prn 

X J_ W 


Met 


Glv 

vjx y 








9 fin 










Phe 


Leu 

-*-J v — VX 




VJ J. IX 


His 

x 1 X_ O 


Glv 

vjx y 


Gin 

VJX 1 1 


Gl v 






27 S 










^- v_? w 


Glv 


Arg 


lie 

~U «L v_* 


His 


Asd 


Ala 

_L Gl 


Gin 


A^D 




290 










295 




Asn 


Ala 


Gin 


Phe 


A so 

nop 






Al ^ 
rix d 


305 
\j *~j 










J J. u 






Ara 


Glv 


Thr 


Pro 


Met 


Leu 

-l—i vi. VX 


Ala 


•J w X. 










3? 5 

J Cm -J 








Ala 


Glv 


Ala 


Pro 


Ala 


Pro 


Glu 

vj X. U 










340 










Gin 


Glv 

vjx y 


Asn 


Arg 


Val 

V CI X 


Tvr 


Val 








355 










3fi0 

Jul) 


His 


Leu 

XJ w \x 


Ala 


Gly 


uc ix 


i-tC IX 




XlC IX 




370 










37 5 




Asr> 

iiO k-' 


A so 


Thr 


Pro 


P ro 

IT X W 


Gl v 

ox y 


Gl v 


Al ^ 


385 










390 
^ \j 






Pro 


Glv 

vjx y 


Thr 


Gin 


Ala 

1 1*1* v-j. 


Ara 


Phe 

1- 1 1 Nw 


Val 

v ci x. 










405 








Met 


Asp 


Gin 


Leu 


Arg 


Gin 


Leu 


Thr 








420 










His 


Arg 


Leu 


He 


Leu 


Pro 


Leu 


Pro 






435 










440 


His 


Ala 


Cys 


Ser 


Leu 


Pro 


Glu 


Phe 




450 










455 




Ser 


Pro 


Ser 


Cys 


Leu 


Glu 


Ala 


Val 



465 470 



<210> 11 
<211> 1326 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetically generated 



Ala 


Ala 

1 1 -Am 


Leu 

4J \JL 


Val 

v CI J- 


Ser 


Gin 


Met 

L 1 C* 


Glv 

vjx y 


105 










110 






Ala 

1 1 w 


Ara 


Glv 


Val 


Leu 

>k> ^i 


Pro 


Ala 


Ser 

>~J X 










125 

^k* fart 








Tvr 
j 


Glv 


Tro 


Ala 

X4 X Ci 


A so 


Val 

V Ct X 


Asr> 


Gin 

VJ XXI 








140 










Leu 

XJ W LX 


Leu 

xj ^ vx 


T.pn 
vx 


Glv 

vjx y 


Met 

L 1C C- 


Ala 

nx ex 


Pro 

X X V«/ 


Glv 

vjx y 






155 










1 60 

1 uu 


Ala 


Ala 


Leu 

1*J Vpf V** 


Asd 

1 1 »J 


Glu 

%j «i* 


Lvs 


Asd 


Pro 

1. -1- V-V 




170 

X. / \/ 










17 5 

X / *J 




Ala 


Cvs 


Pro 


Val 

V Ct X 


Asd 


Pro 

X x> w 


Val 

v c* x 


Gin 

VJ X 11 


1 R 5 

1 O J 










-i- -7 VJ> 






Al ^ 

rvx d 


m v 

vj -L y 


OX U 


ox y 


vj±y 


V^ 1 
val 


Al ^ 
nX d 


TVi r 
1 Hi 










20S 








XlC IX 


Thr 

X 1 IX. 


A r rr 




C Q >~ 

OCX 


V3x LX 


vol 


T.on 








220 

£m £m. \J 










Al ^ 


A YTt 

rix y 


Hi <3 


m v 

vax y 


f^l \/ 
oiy 


OJ.il 


v/yo 


7\ en 
nop 






235 
*c ^> 










94 O 

£m H \J 


Glu 


lie 

X, X. 


Am 


Pro 

X X \J 


A sr> 

nop 


Glv 
v3x y 


T.eu 

UC IX 


His 

111 o 




2 50 










9 




Ser 

*w/ >w Ji» 


Ala 


Ser 

O C> X. 


Thr 

X XIX 


Val 

v ex x 


55er 


Glu 

VJX VX 


Val 

v a x 


2 65 

U J 










97 0 






XJ u 


Pro 

XT X 


Gin 


Gl u 

vj X IX 


Gin 

V7X 1 1 


Va 1 

V exx 


Al a 
m ci 


X X fc/ 










2ft S 








Trr> 


Th r 


■UC \Jk. 




nc v- 


Gl n 

OIU 


Al ^ 

xi X Cx 


Hi s 
nx o 








300 










T. v<5 
uy o 


Th r 

X ill 


Pro 


Tvr 
i yi 


Me r 


Al a 
nx ci 


Th r 

X i IX 


A rrr 
nx y 






315 
j i j 










390 

•J C \s 


Val 

V _l_ 


XJV7 IX 




Ala 


T^ei i 

XJV3 IX 


Gl u 

VJX LX 


A r rr 
nx y 


A r n 
nx y 




330 










33S 
j j j 




Al a 


Val 

vax 


xiy o 


Gl v 
vjx y 


riu 


x_i y o 




Pro 
n u 


^4 5 
















Tb r 

X HI 


Al ^ 
rti a. 


nx o 


A en 


X I 11 


A <3T~I 

noil 


T on 
-Lit: Li 


nl a 










3fiS 

JO J 








Asd 


Tro 


Thr 


Leu 

XJ \> LX 


Pro 

X X V— f 


Glu 

VJX VX 


Gin 

VJX 11 


Pro 

x x v_/ 








3ft 0 

J U v 










Met 


Val 

V CX X* 


Phe 


Ser 

C X 


Tiei i 

XJ LX 


Trn 

Lr 


Arrr 
nx y 


Glu 

VJX IX 






395 

-J -J 










400 


Arg 


Vdl 


bill 


LYie u. 


vax 


Tyr 


CjXn 


O -fc^ 

ber 




410 










415 




Pro 


Leu 


Ser 


Leu 


Ala 


Gin 


Pro 


Pro 


425 










430 






Gly 


Cys 


Ala 


Asp 


Ala 


Ala 


His 


Gly 










445 








Ser 


Arg 


Arg 


Val 


Arg 


Ala 


Ala 


Leu 








460 










Thr 


Ala 


Ala 


His 











475 



9 



<400> 11 

atgtccggac tggagaaccg cgtccgcctt tccggtttag tgttaatgct gtccggcctg 60 
gctgctatca ccgcgcctgt ggccgccgaa ccatcggggt acaccttaga acgtgtagtt 120 
attttgagtc gccatggtgt gcgtagcccg actaagcaga cgcagctgat gaatgatgta 180 
acacctgata agtggcctca gtggccggtt aaagcgggct atttgactcc tcgtggcgcc 24 0 
gaactggtca ccctgatggg cgggttctat ggcgattatt tccgcagttt gggtcttttg 300 
gccgcgggct gcccggcaga gggcggtgta tatgcacagg cagatatcga ccagcgcact 360 
cgtttaaccg gtcaggcttt tctggatggt gtggcgccgg gttgcggcct gactgtccac 420 
aatcaggccg atcttaagaa aaccgatcct ctgtttcatc ccgttgaaac cggcgtctgt 480 

aaactggaca acgcccaaac cgataaggca attgaggaac gcctgggcgg cccgttagac 540 
acggtaagcc agcgctatgc caaaccgttt gcgcaaatgg gcgatgtcct gaacttcgct 600 
gcgagtccgt actgcaagtc actgcagcag caggggaaaa cttgtgactt cgcacacttt 660 
gcggccaacg aagttaatgt aaacaaggaa ggcacgaaag ttaccctgtc aggccccctg 720 
gcgctgtcta gcacgttggg cgaaatcttc ttgctgcaga acgcgcaggc gatgcccgaa 780 
gtagcgtggc agcgtttgaa aggcgctgag aactgggtgt ctcttctgag cctgcacaat 840 
gcacagttca acctgatggc taaaacgcca tacattgcac gccacaaagg cacgccgctt 900 
ttacagcaaa tcgataccgc actgaccctg caactggacg cccaggggca aaaactgccg 960 
atctcggctc agaaccgtgt tttattcctg ggtggccacg acacaaatat tgctaacatc 1020 
gccggtatgc tgggcgcaga ttggcagtta ccggaacaac cggataacac cccaccgggc 1080 
ggcggtctgg tctttgagct gtggcagaat ccggacaatc atcaacgtta tgtggccgtt 114 0 
aagatgttct atcagaccat ggatcaattg cgtaacgccg agaagctgga tttaaagaac 1200 
aatcccgccg gcatcatcag tgtcgctgtg gccggctgcg agaataatgg tgacgataaa 1260 
ctgtgcgaac ttgatacttt tcaaaaaaaa gtagcgaaag tcattgaacc tgcgtgtcat 1320 
atttaa 1326 



<210> 12 
<211> 441 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthetically generated 



<400> 12 



Met 


Ser 


Gly 


Leu 


Glu 


Asn 


Arg 


Val 


1 








5 








Leu 


Ser 


Gly 


Leu 
20 


Ala 


Ala 


He 


Thr 


Gly 


Tyr 


Thr 

35 


Leu 


Glu 


Arg 


Val 


Val 
40 


Ser 


Pro 
50 


Thr 


Lys 


Gin 


Thr 


Gin 
55 


Leu 


Trp 


Pro 


Gin 


Trp 


Pro 


Val 


Lys 


Ala 


65 










70 






Glu 


Leu 


Val 


Thr 


Leu 
85 


Met 


Gly 


Gly 


Leu 


Gly 


Leu 


Leu 
100 


Ala 


Ala 


Gly 


Cys 


Gin 


Ala 


Asp 
115 


He 


Asp 


Gin 


Arg 


Thr 
120 


Asp 


Gly 
130 


Val 


Ala 


Pro 


Gly 


Cys 
135 


Gly 


Leu 


Lys 


Lys 


Thr 


Asp 


Pro 


Leu 


Phe 


145 










150 






Lys 


Leu 


Asp 


Asn 


Ala 
165 


Gin 


Thr 


Asp 


Gly 


Pro 


Leu 


Asp 


Thr 


Val 


Ser 


Gin 



180 



Arg 


Leu 


Ser 


Gly 


Leu 


Val 


Leu 


Met 




10 










15 




Ala 


Pro 


Val 


Ala 


Ala 


Glu 


Pro 


Ser 


25 










30 






He 


Leu 


Ser 


Arg 


His 


Gly 


Val 


Arg 










45 








Met 


Asn 


Asp 


Val 


Thr 


Pro 


Asp 


Lys 








60 










Gly 


Tyr 


Leu 


Thr 


Pro 


Arg 


Gly 


Ala 






75 










80 


Phe 


Tyr 


Gly 


Asp 


Tyr 


Phe 


Arg 


Ser 




90 










95 




Pro 


Ala 


Glu 


Gly 


Gly 


Val 


Tyr 


Ala 


105 










110 






Arg 


Leu 


Thr 


Gly 


Gin 


Ala 


Phe 


Leu 










125 








Leu 


Thr 


Val 


His 


Asn 


Gin 


Ala 


Asp 








140 










His 


Pro 


Val 


Glu 


Thr 


Gly 


Val 


Cys 






155 










160 


Lys 


Ala 


He 


Glu 


Glu 


Arg 


Leu 


Gly 




170 










175 




Arg 


Tyr 


Ala 


Lys 


Pro 


Phe 


Ala 


Gin 


185 










190 







10 



Met 


Gly 


Asp 


Val 


Leu 


Asn 


Phe 


Ala 


Ala 


Ser 


Pro 


Tyr 


Cys 


Lys 


Ser 


Leu 






195 










200 










205 








Gin 


Gin 


Gin 


Gly 


Lys 


Thr 


Cys 


Asp 


Phe 


Ala 


His 


Phe 


Ala 


Ala 


Asn 


Glu 




210 










215 










220 










Val 


Asn 


Val 


Asn 


Lys 


Glu 


Gly 


Thr 


Lys 


Val 


Thr 


Leu 


Ser 


Gly 


Pro 


Leu 


225 










230 










235 










240 


Ala 


Leu 


Ser 


Ser 


Thr 


Leu 


Gly 


Glu 


He 


Phe 


Leu 


Leu 


Gin 


Asn 


Ala 


Gin 










245 










250 










255 




Ala 


Met 


Pro 


Glu 


Val 


Ala 


Trp 


Gin 


Arg 


Leu 


Lys 


Gly 


Ala 


Glu 


Asn 


Trp 








260 










265 










270 






Val 


Ser 


Leu 


Leu 


Ser 


Leu 


His 


Asn 


Ala 


Gin 


Phe 


Asn 


Leu 


Met 


Ala 


Lvs 






275 










280 










285 






Thr 


Pro 


Tyr 


He 


Ala 


Arg 


His 


Lys 


Gly 


Thr 


Pro 


Leu 


Leu 


Gin 


Gin 


He 




290 










295 










300 










Asp 


Thr 


Ala 


Leu 


Thr 


Leu 


Gin 


Leu 


Asp 


Ala 


Gin 


Gly 


Gin 


LVS 

Jr *■* 


Leu 


Pro 


305 










310 










315 










320 


He 


Ser 


Ala 


Gin 


Asn 


Arg 


Val 


Leu 


Phe 


Leu 


Gly 

Jr 


Gly 


His 


Asp 


Thr 


Asn 










325 










330 










335 




He 


Ala 


Asn 


He 


Ala 


Gly 


Met 


Leu 


Gly 


Ala 


Asp 


Trp 


Gin 


Leu 


Pro 


Glu 








340 










345 










350 






Gin 


Pro 


Asp 


Asn 


Thr 


Pro 


Pro 


Gly 


Gly 


Gly 


Leu 


Val 


Phe 


Glu 


Leu 


Trp 

It 






355 










360 










365 








Gin 


Asn 


Pro 


Asp 


Asn 


His 


Gin 


Arg 


Tyr 


Val 


Ala 


Val 


Lvs 


Met 


Phe 


Tvr 




370 










375 










380 










Gin 


Thr 


Met 


Asp 


Gin 


Leu 


Arg 


Asn 


Ala 


Glu 


Lys 


Leu 


Asp 


Leu 


Lys 


Asn 


385 










390 










395 










400 


Asn 


Pro 


Ala 


Gly 


He 


He 


Ser 


Val 


Ala 


Val 


Ala 


Gly 


Cys 


Glu 


Asn 


Asn 










405 










410 










415 




Gly 


Asp 


Asp 


Lys 


Leu 


Cys 


Glu 


Leu 


Asp 


Thr 


Phe 


Gin 


Lys 


Lys 


Val 


Ala 








420 










425 










430 






Lys 


Val 


He 


Glu 


Pro 


Ala 


Cys 


His 


He 

















435 440 



<210> 13 
<211> 410 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> amino acid sequence of a phytase enzyme with 
predicted glycosylation sites 



<400> 13 



Gin 


Ser 


Glu 


Pro 


Glu 


Leu 


Lys 


Leu 


Glu 


Ser 


Val 


Val 


He 


Val 


Ser 


Arg 


1 








5 










10 










15 


His 


Gly 


Val 


Arg 
20 


Ala 


Pro 


Thr 


Lys 


Ala 
25 


Thr 


Gin 


Leu 


Met 


Gin 
30 


Asp 


Val 


Thr 


Pro 


Asp 
35 


Ala 


Trp 


Pro 


Thr 


Trp 
40 


Pro 


Val 


Lys 


Leu 


Gly 
45 


Glu 


Leu 


Thr 


Pro 


Arg 
50 


Gly 


Gly 


Glu 


Leu 


He 
55 


Ala 


Tyr 


Leu 


Gly 


His 
60 


Tyr 


Trp 


Arg 


Gin 


Arg 


Leu 


Val 


Ala 


Asp 


Gly 


Leu 


Leu 


Pro 


Lys 


Cys 


Gly 


Cys 


Pro 


Gin 


Ser 


65 










70 










75 










80 


Gly 


Gin 


Val 


Ala 


He 
85 


He 


Ala 


Asp 


Val 


Asp 
90 


Glu 


Arg 


Thr 


Arg 


Lys 
95 


Thr 


Gly Glu 


Ala 


Phe 


Ala 


Ala 


Gly 


Leu 


Ala 


Pro 


Asp 


Cys 


Ala 


lie 


Thr 


Val 








100 










105 










110 







11 



His 


Thr 


Gin 


Ala 






115 






Thr 


Gly Val 




130 






Leu 


Glu 


Ara 


Ala 


145 








Thr 


Ala 

nj. c* 


Phe 


Arg 


T.oi i 






T,ve 








lOU 


Ala 


Leu 


Pro 








x o 






Al a 


v a J. 






z x u 








Al a 

ni. d 


rii « 

OJLH 












ni s 




Trp 


Asn 


Leu 


Gin 


rtl y 


1 XIX. 








9 fin 


A so 




Tip 

lit; 


j-i _y o 






97 s 

Z / _) 




T\/r 

i yr 




val 


TH r 

J. 1 XX 




Z .7 W 






Th r 

X ill. 


Aon 


T oil 

-Lie? la 


A "I -> 

.ttXci 










JCr X \J 


CI \r 

\j± y 


Gin 


Pro 


A rrr 

.fi i y 


Trn 


Arg 


Arg 








340 


Val 


Phe 


Gin 


Thr 






355 




Asn 


Thr 


Pro 


Pro 




370 






Arg 


Asn 


Ala 


Gin 


385 








Asn 


Glu 


Ala 


Arg 



Asp 


Thr 


Ser 


Ser 








120 




V3J.H 


T.on 


A <3T*> 






135 




Gly 


Gly 


Ser 


He 




i so 






VJJ -L LI 


Ton 
X»e Ll 


m ii 


ni y 










7\ 

ni y 


OX Ll 


T we 

Liys 


uxn 


oXU 


T oil 


LyS 


v ax 








200 


T o 1 1 

Leu 


nla 


O £4 v* 

oer 


ner. 






Zl J 






fro 


r*\ ii 

O JLU 


fro 




9 

Z «3U 






X XXX 


T on 
Xje Ll 


T oi i 
Lit; Ll 


Qo r* 
oe X 


9 A R 








rxO 


r*i ii 

oXU 


V dl 


ax a 


Thr 


Ala 


Leu 


Thr 








280 


LcU 


O >~ /™\ 


Th r 

i nr 


oer 






Z 




A <5n 
no 1 1 


T.on 
J-i u 


ox _y 






JlU 






A cn 




Th r 

X 111, 


IT X U 










T oil 
Xie IX 


Q o -r* 




TV on 


Leu 


Gin 


Gin 


Met 








360 


Gly 


Glu 


Val 


Lys 






375 




Gly 


Met 


Cys 


Ser 




390 






He 


Pro 


Ala 


Cys 


405 









Pro Asp Pro Leu 

Asn Ala Asn Val 

140 

Ala Asp Phe Thr 
155 

Val Leu Asn Phe 
170 

Asp Glu Ser Cys 
185 

Ser Ala Asp Cys 



Leu Thr Glu He 

220 

Gly Trp Gly Arg 
235 

Leu His Asn Ala 
250 

Arg Ser Arg Ala 
265 

Pro His Pro Pro 

Val Leu Phe He 

300 

Ala Leu Glu Leu 
315 

Pro Gly Gly Glu 
330 

Ser Gin Trp He 
345 

Arg Asp Lys Thr 

Leu Thr Leu Ala 

380 

Leu Ala Gly Phe 
395 

Ser Leu 
410 



Php 


A cn 

AO 1 1 


Pro 


T.on 


12S 








Th r 

X UJ. 


Bon 


Al ^ 


Tip 


Gly 


His 


Tyr 


Gin 








160 


Pro 


Gin 


Ser 


Asn 






1 7 S 

X / *J 




O V* 


Ton 
JjcU 


Th r 
X XIX 


vjX XI 




1 QO 

X -7 u 






Vdl 


Q o r 
Del 


T oil 


Th r 


ont; 

j 








Jr lie 


T o 1 1 


T o 1 1 

j_»e u 


r*i n 
bin 


He 


Thr 


Asp 


Ser 








240 


uin 


Jr ne 




Leu 






ZOO 




i nr 


D ■v 


T **** i * 

Xieu 


Lieu 




9"? n 
z / u 






PI n 


Xjy s 


C 1 n 

vjxn 


Al o 
nla 


opt 

ZD J 








7\ T -j 




XIX S 


nop 


Asn 


Trp 


Thr 


Leu 








320 


Leu 


Val 


Phe 


Glu 






335 




Gin 


Val 


Ser 


Leu 




350 






Pro 


Leu 


Ser 


Leu 


365 








Gly 


Cys 


Glu 


Glu 


Thr 


Gin 


He 


Val 



400 



<210> 14 
<211> 318 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> consensus sequence 
<400> 14 

Val Ser Leu Leu Leu Ala Ala Leu Leu Ala Leu Ala Ala Leu Ala Pro 

15 10 15 

Ala Ala Ala Ala Ala Glu Pro Leu Lys Leu Glu Lys Val Val He Leu 

20 25 30 

Ser Arg His Gly Val Arg Ser Pro Thr Lys Ala Leu Met Val Ser Pro 

35 40 45 

Asp Trp Pro Trp Pro Val Gly Leu Thr Pro Arg Gly Ala Ala Leu Val 

50 55 60 

Leu Leu Gly Tyr Arg Tyr Phe Ala Arg Gly Leu Leu Pro Gly Cys Pro 



12 



65 70 75 80 



Ala 


Ala 


Glv 


Thr 


lie 

X X e 


T.on 


Ala 


Asp 


Val 


Asd 


Glu 

\J -i- 


Ara 

*1X ^ 


Thr 

X 1 1 X 


Ar ct 


Thr 

X 1 1 X 


vjx y 










85 










90 










95 




Gin 


Ala 


Phe 


Ala 


Ala 


Gly 


Leu 


Ala 


Pro 


Gly 


Cys 


Ala 


He 


Val 


His 


Ala 








100 
x \j \j 










105 










110 

X X w 






Glv 


Aso 




Pro 


lie 

X X e 


Phe 


His 


Gly 


Leu 




Thr 


Glv 

w x y 


y o 


T.oi i 




Ulll 






115 

X X 










120 










125 

X x. J 








Ala 




Al ^ 


11© 

J L \3 


T.on 


AT a 


nl d 


Gly Glu 


Glv 

vjx y 


Gl v 

x y 


T.OH 
Xj C IX 


Thr 

X 111 


Al a 
r\x d 


ril y 


Hi c; 

nx o 




130 










1 35 










1 an 

14u 










Glv 

vj J. _y 


T.on 


X i 1 X 


T .01 i 


AT a 


j_iy£> 


1 

v d x 


T.on 
xjfci IX 


Aon 
noli 


rue 


Al a 
r^X d 


Car 


Al ^ 


v^ys 


xje U 


blU 


14 5 

i 4 J 










1 50 

X *J U 










1 55 

X *J J 










X DU 


P V<5 


Al Pi 


•"•J- y 


Va 1 

V OX 


Va 1 
val 


vjjl y 


A irn 
niy 


T on 
Xj fc: LI 


ox y 


"p >- o 


T .o n 
lie ix 


T oil 


Ala 
r\X d 


Q q r* 
Ocl 


Th r* 


T At i 










1 65 

1 U J 










170 
x / w 










17 5 

X / J 




Ocl 


V3X IX 


Tip 
lie 


r lie 


T on 


T on 




i yx 


Al Pi 
n x d 


f^l n 
bXI 1 


ul y 


tr x O 


Mo-t- 
rie L. 


ux u 


\7o 1 
V dX 


r*l \r 








180 










185 










1 QO 

X .3 \J 






i rp 


ox _y 


A r*rr 

rAxy 


Tip 
X Xe 


OCX. 


Al a 


Ul U 


Trp 


Leu 


Toil 


Hi «= 
nl S 


7V C!» 


Al a 
rix d 


r*i t-i 


fne 


Xieu 






1 Q5 










200 










705 








Mpf 

L\Ie U 


A en 
noli 


r\L. y 


Th r* 
X 1 11 


c L. \J 


iyr 


Tip 


Ala 


Arg 


Ala 
r\X ci 


1 11 X 


f xTO 


T 1 o 
lie 


Leu 


x xe 


v ax 




71 0 










91 5 










770 










Thr 


AT a 


T oil 
Xj t: U 




Prn 
clU 


Al p* 
riX ct 


A t~ r~r 


Val 


Val 


T oil 
Lie U. 


T d 1 1 


Al o 
/-ix. d 


r*i \/ 


H i c 

rtx s 


nap 


n~> V\ v» 
i nr 


225 










230 










235 

~J) 










740 


Asn 


Leu 


Ala 


Leu 


Gly 


Gly 


Leu 


Asp 


Leu 


Trp 


Gin 


Leu 


Pro 


Gin 


Pro 


Asp 










245 










250 










255 




Glu 


Thr 


Pro 


Pro 


Gly 


Gly 


Ala 


Leu 


Val 


Phe 


Glu 


Leu 


Trp 


Asn 


Arg 


Tyr 








260 










265 










270 






Val 


Arg 


Val 


Met 


Tyr 


Gin 


Thr 


Met 


Asp 


Gin 


Leu 


Arg 


Asn 


Leu 


Glu 


Pro 






275 










280 










285 








Leu 


Leu 


Pro 


Arg 


He 


Leu 


Pro 


He 


Pro 


Gly 


Cys 


Gly 


Ser 


Glu 


Ala 


Ala 




290 










295 










300 










Cys 


Ser 


Leu 


Ser 


Asp 


Phe 


Ala 


Arg 


Leu 


Val 


Ala 


Pro 


Ala 


Cys 







305 310 315 



<210> 15 
<211> 410 
<212> PRT 

<213> Artificial Sequence 
<220> 

<22 3> amino acid sequence of a phytase enzyme with 
predicted glycosylation sites 



<400> 15 



Gin 


Ser 


Glu 


Pro 


Glu 


Leu 


Lys 


Leu 


Glu 


Ser 


Val 


Val 


He 


Val 


Ser 


Arg 


1 








5 










10 










15 




His 


Gly 


Val 


Arg 


Ala 


Pro 


Thr 


Lys 


Ala 


Thr 


Gin 


Leu 


Met 


Gin 


Asp 


Val 








20 










25 










30 






Thr 


Pro 


Asp 


Ala 


Trp 


Pro 


Thr 


Trp 


Pro 


Val 


Lys 


Leu 


Gly 


Glu 


Leu 


Thr 






35 










40 










45 








Pro 


Arg 


Gly 


Gly 


Glu 


Leu 


He 


Ala 


Tyr 


Leu 


Gly 


His 


Tyr 


Trp 


Arg 


Gin 




50 










55 










60 










Arg 


Leu 


Val 


Ala 


Asp 


Gly 


Leu 


Leu 


Pro 


Lys 


Cys 


Gly 


Cys 


Pro 


Gin 


Ser 


65 










70 










75 










80 


Gly 


Gin 


Val 


Ala 


He 


He 


Ala 


Asp 


Val 


Asp 


Glu 


Arg 


Thr 


Arg 


Lys 


Thr 










85 










90 










95 




Gly 


Glu 


Ala 


Phe 


Ala 


Ala 


Gly 


Leu 


Ala 


Pro 


Asp 


Cys 


Ala 


He 


Thr 


Val 








100 










105 










110 






His 


Thr 


Gin 


Ala 


Asp 


Thr 


Ser 


Ser 


Pro 


Asp 


Pro 


Leu 


Phe 


Asn 


Pro 


Leu 



13 







IIS 

11 j 










1 on 










1 9 R 










±111. 




v a x 




m n 

OX I 1 


T Dl 1 


nop 


t\ oil 


nla 


Aon 
noil 


v ax 


Th r 

X I IX 


nop 


ai a 

nX ct 


1 1 














-LOO 










1 4 u 










Leu 


Glu 


Arg 


Ala 


Gly 


Gly 


Ser 


He 


Ala 


Asp 


Phe 


Thr 


Gly 


His 


Tyr 


Gin 


145 










150 










155 










160 


1 111. 


nla 


rne 


nl y 


ol LI 


T on 


CI 11 
blU 


Arg 


Vdl 


Leu 


21 O T"» 

nsn 




TD y~ s-\ 

Jrx O 


bin 


oer 


Asn 










J- v> ~J 










1 70 
1 / \J 










1 / -J 




Leu 


bys 


Leu 


Lys 


nl y 


bill 


Lys 


f"l rN 

bin 


ASp 


blU 


oe r 


bys 


C A V* 

oer 


X 4*?k 1 1 

Leu 


i— >^ 

1 nr 


bin 








180 










1 oD 










1 y u 






Aid 


L»eu 


Pro 


Ser 


blU 


Leu 


Lys 


vai 


oer 


Aia 




bys 


vai 


O /*~N 

oer 


Leu 


-v» 

1 nr 






195 










^UU 










one; 








r* 1 

biy 


a i 


Val 


Ser 


Leu 


f\± a 


0 <=k v» 
oer 


jyie tl 


Leu 


1 nr 


blU 


lie 


rne 


Leu 


Leu 


bin 




01 n 

Z1U 










Z ± D 










O O A 

zzu 










bin 


7V1 a 


Gin 


Gly 




D v* /s 

riO 


blU 


X") V« y^fc 

Fro 


biy 


Trp 


biy 


7\ >^r 

Arg 


xie 


inr 


Asp 


oer 


z.zo 




















0 0 c 












HIS 


win 


Trp Asn 


1 nr 


Leu 


Leu 


Ser 


Leu 


HIS 


Asn 


Ala 


bin 


rne 


Asp 


Leu 










Z f4 O 










OCA 










O c c 






oJ.il 


Arg 


Thr 


O /~\ 
riO 


blU 


vai 


Ala 


Arg 


oer 


Arg 


Ala 


nr v> 'w 

1 nr 


pro 


Leu 


Leu 








260 










265 










Z I U 






nop 


T a 1 1 
LcU 


lie 


Lys 


T< V> >- 

1 nr 


nl a 


X * 1 

Leu 


Thr 


Pro 


nlS 


D >~ <^ 

riO 


fro 


bin 


Lys 


bin 


Aia 






275 










280 










O Q K 








xyr 




Val 


Thr 


X 1 t 

Leu 


fro 


1 nr 


Ser 


Val 


Leu 


fne 


Ti- 
ne 


Aia 


biy 


HIS 


Asp 




zyu 










"5QC 

z y o 




















T* V>i 
1 III 


7\ en 
nS 11 


Leu 


Ala 




Leu 


biy 


Gly Ala 


Leu 


blU 


Leu 


Asn 


l rp 


rp v. 

inr 


Leu 


jUj 










j 1 u 










JlO 










O O A 


IT X U 


bi y 


Gin 


Pro 


7\ ot*v 
nSp 


nsn 


1 nr 


Pro 


Pro 


biy 


biy 


blU 


Leu 


vai 


rne 


bxU 






























J Jo 




Ax y 


irp 


Arg 


Arg 


Leu 


oer 


ASp 


Asn 


Ser 


bin 


1 rp 


Tl Q 

lie 


bin 


vai 


O ^-N. -W* 

oer 


Leu 








340 










345 










350 






Val 


Phe 


Gin 


Thr 


Leu 


Gin 


Gin 


Met 


Arg 


Asp 


Lys 


Thr 


Pro 


Leu 


Ser 


Leu 






355 










360 










365 








Asn 


Thr 


Pro 


Pro 


Gly 


Glu 


Val 


Lys 


Leu 


Thr 


Leu 


Ala 


Gly 


Cys 


Glu 


Glu 




370 










375 










380 










Arg 


Asn 


Ala 


Gin 


Gly 


Met 


Cys 


Ser 


Leu 


Ala 


Gly 


Phe 


Thr 


Gin 


He 


Val 


385 










390 










395 










400 


Asn 


Glu 


Ala 


Arg 


lie 


Pro 


Ala 


Cys 


Ser 


Leu 















405 410 



<210> 16 
<211> 432 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> appa phytase sequence 



<400> 16 



Met 


Lys 


Ala 


He 


Leu 


He 


Pro 


Phe 


Leu 


Ser 


Leu 


Leu 


lie 


Pro 


Leu 


Thr 


1 








5 










10 










15 




Pro 


Gin 


Ser 


Ala 


Phe 


Ala 


Gin 


Ser 


Glu Arg 


Glu 


Leu 


Lys 


Leu 


Glu 


Ser 








20 










25 










30 






Val 


Val 


He 


Val 


Ser 


Arg 


His 


Gly 


Val 


Arg 


Ala 


Pro 


Thr 


Lys 


Ala 


Thr 






35 










40 










45 








Gin 


Leu 


Met 


Gin 


Asp 


Val 


Thr 


Pro 


Asp 


Ala 


Trp 


Pro 


Thr 


Trp 


Thr 


Val 




50 










55 










60 










Lys 


Leu 


Gly 


Trp 


Leu 


Thr 


Pro 


Arg 


Gly 


Gly 


Glu 


Leu 


He 


Ala 


Tyr 


Leu 


65 










70 










75 










80 



14 



Gly 


His 


Tvr 


Gin 


Arg 


Gin 


Ara 


Leu 

J-J 


Val 


Ala 


Asd 


Glv 

ox y 


Leu 


Leu 


Ala 


xty o 










85 










90 










95 




Lvs 


Glv 


Cvs 


Pro 


Gin 


Ser 


Glv 


Gin 


Val 


Ala 


He 

-1- "w 


He 


Ala 


Asp 


Val 


Asn 








100 










105 










110 






Glu 


Lys 


Thr 


Arg 


Lys 


Thr 


Gly 


Glu 


Ala 


Phe 


Ala 


Ala 


Gly 


Leu 


Ala 


Pro 






115 










120 










125 








ASD 


Cvs 


Ala 


He 

X «1> Vw# 


Thr 


Val 

• Ct -L. 


His 

1H W 


Th r 
mi 


Gin 


Ala 


A 


Th r 

X 1 1 X 


Ser 


Ser 


Prn 

XT X L> 


Gl v 
oxy 




130 










135 
x h/ w 










140 

J- J w 










Pro 


Leu 


Phe 


A csn 

it Oil 


Pro 


T.on 

XJ S3 V-l 


xj y o 


Th r 

X 1 X X 


Gl v 

vjxy 


Va 1 

vox 


V/yo 


Gl n 

OX 1 1 


Leu Asp 


noil 


Ala 


145 
-i- " 










150 

J. *J V 










1 55 
i j j 










i fin 

X DL7 


A <^ n 


Val 

V CI -i- 


Th r 
mi 


A «5o 


Al Pt 


Tie 


Xj t: Li 


OCX 


A "ITT 


Al a 


ox y 


ox y 


Q O Y* 
OCX 


T 1 o 
lie 


Ala 
t\±. cx 


7\ or» 
nop 










165 

X U J 










170 

X / w 










17 5 
X / o 




Phe 

i- X 1 ^ 


Thr 


Glv 


His 


Am 

ill w 


Gin 

X 1 1 


Th r 

1 ux 


AT a 

nx d 


Phe 


A rrr 
nx y 


r;i n 

O X Li 




OX LX 




Ua 1 

V Ct X 


Ton 








1 RO 

x o w 










1 ft S 

X O J 










1 QO 

X ^ \J 






A cirt 


Phe 

L- 11*3 


Prn 

C X \S 


Gin 

Vj J. 1 1 


Q £i r 

OCX 


Aon 


T oil 


v^y o 


T on 
Xj" Li 


Xi y o 




OX LI 


T wc 
Xiy S> 


ox 1 1 


A c? yr\ 
iAolO 


OX Li 






195 

X J *J 




















905 








Ser 


»w y o 


5>e r 


T.on 


Thr 

X 1 11 


GI n 


AT a 

AX Cl 


Ton 

Xj tr LX 


t X u 


Q o r* 

OCX 


ul IX 


T oil 
Xi tr U 


T T7C 

Xiy o 


\/a 1 
V ell 


Q O Y* 


Al =* 
nla 




210 

•C. -L 










21 R 

^ X «J 










92 0 












Aqn 


Val 

v ax 


Q O T~ 


T.on 
XjC u 


Th y* 

X ill 


oxy 


Al a 

r\ -L ct 


\7a 1 
v ci x 


Oar 

OCX 


Ton 
Xj ti LI 


Al a 
nX ct 


OCX 


Mc*4- 
LYie L. 


T a 1 1 


1 llX 


225 










230 










O O C 
ZOO 












Glu 

VJ J_ H 


lie 

-U -X- *w 


Phe 


T.en 

J-i w u 


T.on 1 

J_l ^3 U 


Gl n 

UX 11 


Gl n 

OX 1 J 


Ala 


Gin 


m v 

ox y 


Mor 


XT X O 




irr o 


ox y 


T m 

i rp 










24 5 










2S0 

c~ ~J \J 










9 ^ ^ 




Glv 


Lvs 


He 


Thr 


Asn 


Ser 

U J— 


His 

1 1 X (9 


Gin 


Trp 


A «?r* 
noi i 


Th r 

X 1 IX 


T.oi l 

XlC LI 


Xj ti U. 


Qo r* 

Dei 


T .on 


T .oi i 

Xj t: LI 








2 60 










265 










97 n 

C. 1 \J 






Asn 


Ala 


Gin 

111 


Phe 


Tvr 
x y x 


T.011 


T .£M 1 


Gin 


Arg 


Th r 

X 1 IX 


XT X W 


Gl ti 

OX LX 


V clX 


.rtx Cl 


/ax y 


Cpr 






275 










280 










O -~) 








Arcr 


Ala 

ill t-4 


Thr 


Pro 


Tjei l 


T.en 

XlC u 


A «;r) 

nop 


Leu 


He 


j_iy i> 


Th r 

X 11 X 


Al Pi 
nX ct 


Leu 


Thr 


Prn 
rx u 


nxo 




290 










2 










3on 

OWL' 










Prn 


Pro 


Gl n 

O X 1 1 




gi r» 

OX 11 


AT Pt 

rix ct 


x yx 


Gly Val 


Th r~ 
X Xlx 


T on 
Xi C IX 


O Y~r\ 
XT x o 


Thr 


Ser 


Up 1 
V clx 


T ai i 
LcU 


305 

—J W ~J 










31 0 
j i u 










JXJ 












Phe 

l. lie 


lie 

-i- -J- 


Ala 

nx gi 


Gl v 
ox y 


Hi s 


A c;r> 


Th r~ 

X 1 IX 


Trp 


Leu 


Al ;=> 
nX ct 


W <3 n 
noil 


T on 
XjfcJ Li. 


Gly 


Gly 


A 1 a 
nx a 


T ai t 










32 5 

-3 c~ -J 










j ju 










^ "3 R 




Glu 


T,en 


Sen 

•iiO 1 1 


Tro 


Th r 

1 ux 


T.on 


Pro 
r xu 


Gly 


Gin 


Prn 


A en 
nop 


A en 


Thr 


Pro 


■prn 
rx u 


r^i \j 
ui y 








340 

-J *i \J 










345 










350 






Glv 


Glu 


Leu 

J—t ^-r V-A 


Val 


Phe 

111 w 


Glu 


A rn 


Trp 


Arg 


A rrr 


T.oi i 

XlC u 


Cpr 

OCX 


Asp 


Asn 


Q a r 

OCX 


ni n 

OX11 






355 










360 










365 








Trp 


He 


Gin 


Val 


Ser 


Leu 


Val 


Phe 


Gin 


Thr 


Leu 


Gin 


Gin 


Met 


Asp 


Asp 




370 










375 










380 










Lys 


Thr 


Pro 


Leu 


Ser 


Leu 


Asn 


Thr 


Pro 


Pro 


Gly 


Glu 


Val 


Lys 


Leu 


Thr 


385 










390 










395 










400 


Leu 


Ala 


Gly 


Cys 


Glu 


Glu 


Arg 


Asn 


Ala 


Gin 


Gly 


Met 


Gin 


Ser 


Leu 


Ala 










405 










410 










415 




Gly 


Phe 


Thr 


Gin 


He 


Val 


Asn 


Glu 


Ala 


Arg 


He 


Pro 


Ala 


Cys 


Ser 


Leu 



420 425 430 



<210> 17 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> first region of a phytate sequence 
<220> 

<221> VARIANT 
<222> 6 

<223> Xaa = Any Amino Acid 



15 



<400> 17 



Arg His Gly Val Arg Xaa Pro Thr 
1 5 



<210> 18 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> second region of a phytate sequence 
<220> 

<221> VARIANT 
<222> 3 

<223> Xaa = Any Amino Acid 
<400> 18 

Trp Pro Xaa Trp Pro Val 
1 5 



<210> 19 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 19 

cttctactag aattcattaa agaggagaaa ttaaccatgt ccgtactgga gaa 53 

<210> 20 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 20 

ccgcgtccgc ctttccggtt tagtgttaat gctgtccggc ctggctgc 4 8 

<210> 21 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 21 
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tatcaccgcg cctgtggccg ccgaaccatc ggggtacacc ttagaacgtg tag 



53 



<210> 22 
<211> 55 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 22 

ttattttgag tcgccatggt gtgcgtagcc cgactaagca gacgcagctg atgaa 55 

<210> 23 

<211> 64 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 23 

tgatgtaaca cctgataagt ggcctcagtg gccggttaaa gcgggctatt tgactcctcg 60 
tggc 64 

<210> 24 
<211> 67 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 24 

gccgaactgg tcaccctgat gggcgggttc tatggcgatt atttccgcag tttgggtctt 60 
ttggccg 67 

<210> 25 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 25 

gccgcgggct gcccggcaga gggcggtgta tatgcacagg cagatatcga ccagcg 5 6 

<210> 26 
<211> 55 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 26 

cactcgttta accggtcagg cttttctgga tggtgtggcg ccgggttgcg gcctg 55 

<210> 27 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 27 

actgtccaca atcaggccga tcttaagaaa accgatcctc tgtttcatcc 50 

<210> 28 
<211> 54 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 28 

cgttgaaacc ggcgtctgta aactggacaa cgcccaaacc gataaggcaa ttga 54 

<210> 29 
<211> 58 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 29 

ggaacgcctg ggcggcccgt tagacacggt aagccagcgc tatgccaaac cgtttgcg 58 

<210> 30 
<211> 67 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 30 

caaatgggcg atgtcctgaa cttcgctgcg agtccgtact gcaagtcact gcagcagcag 60 
gggaaaa 67 

<210> 31 
<211> 55 
<212> DNA 
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<213> Artificial Sequence 

<220> • 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 31 

aaaacttgtg acttcgcaca ctttgcggcc aacgaagtta atgtaaacaa ggaag 55 

<210> 32 
<211> 58 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia- 
pestis phytase 

<400> 32 

gcacgaaagt taccctgtca ggccccctgg cgctgtctag. cacgttgggc gaaatctt 58 

<210> 33 

<211> 58 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 33 

cttgctgcag aacgcgcagg cgatgcccga agtagcgtgg cagcgtttga aaggcgct 58 

<210> 34 
<211> 58 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 34 

gagaactggg tgtctcttct gagcctgcac aatgeacagt tcaacctgat ggctaaaa 58 

<210> 35 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 35 

cgccatacat tgcacgccac aaaggcacgc cgcttttaca gcaaatcgat accgcactga 60 
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<210> 36 
<211> 69 
<212> DNA 
<213> Artificial 



Sequence 



<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 36 

ccctgcaact ggacgcccag gggcaaaaac tgccgatctc ggctcagaac cgtgttttat 60 
tcctgggtg 69 



<210> 37 
<211> 61 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 



<400> 37 

ggtggccacg acacaaatat tgctaacatc gccggtatgc tgggcgcaga ttggcagtta 60 
c 61 



<210> 38 
<211> 59 
<212> DNA 
<213> Artificial 



Sequence 



<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 38 

cggaacaacc ggataacacc ccaccgggcg gcggtctggt ctttgagctg tggcagaat 59 

<210> 39 
<211> 54 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 39 

ccggacaatc atcaacgtta tgtggccgtt aagatgttct atcagaccat ggat 54 

<210> 40 
<211> 58 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 



20 



<400> 40 

caactgcgta acgccgagaa gctggattta aagaacaatc ccgccggcat catcagtg 58 



<210> 41 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 41 

tcgctgtggc cggctgcgag aataatggtg acgataaact gtgcgaactt g 51 



<210> 42 
<211> 66 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 42 

atacttttca aaaaaaagta gcgaaagtca ttgaacctgc gtgtcatatt aaagcttcta 60 
ctacta 66 

<210> 43 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 43 

agtagtagaa gcttaaatat gac 23 

<210> 44 
<211> 59 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 44 

acgcggttct ccagtacgga catggttaat ttctcctctt taatgaattc tagtagaag 59 

<210> 45 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 45 

ggtgatagca gccaggccgg acagcattaa cactaaaccg gaaaggcgg 4 9 

<210> 46 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 46 

aaaataacta cacgttctaa ggtgtacccc gatggttcgg cggccacagg cgc 53 

<210> 47 
<211> 54 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 47 

acatcattca tcagctgcgt ctgcttagtc gggctacgca caccatggcg actc 54 

<210> 48 
<211> 62 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 48 

cggcgccacg aggagtcaaa tagcccgctt taaccggcca ctgaggccac ttatcaggtg 60 
tt 62 

<210> 49 
<211> 63 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 49 

cggccaaaag acccaaactg cggaaataat cgccatagaa cccgcccatc agggtgacca 60 
gtt 63 

<210> 50 
<211> 62 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 50 

cgagtgcgct ggtcgatatc tgcctgtgca tatacaccgc cctctgccgg gcagcccgcg 60 



<210> 51 
<211> 55 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 51 

gacagtcagg ccgcaacccg gcgccacacc atccagaaaa gcctgaccgg ttaaa 55 

<210> 52 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 52 

tcaacgggat gaaacagagg atcggttttc ttaagatcgg cctgattgtg 50 

<210> 53 
<211> 55 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 53 

gcgttcctca attgccttat cggtttgggc gttgtccagt ttacagacgc cggtt 55 

<210> 54 
<211> 58 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 54 

ccatttgcgc aaacggtttg gcatagcgct ggcttaccgt gtctaacggg ccgcccag 58 
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<210> 55 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 55 

ttttcccctg ctgctgcagt gacttgcagt acggactcgc agcgaagttc aggacatcgc 60 



<210> 56 
<211> 61 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 56 

tcgtgccttc cttgtttaca ttaacttcgt tggccgcaaa gtgtgcgaag tcacaagttt 60 
t 61 

<210> 57 
<211> 58 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 57 

agcaagaaga tttcgcccaa cgtgctagac agcgccaggg ggcctgacag ggtaactt 58 

<210> 58 
<211> 58 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 58 

gttctcagcg cctttcaaac gctgccacgc tacttcgggc atcgcctgcg cgttctgc 58 

<210> 59 
<211> 58 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
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pestis phytase 



<400> 59 

atggcgtttt agccatcagg ttgaactgtg cattgtgcag gctcagaaga gacaccca 58 

<210> 60 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 60 

gcagggtcag tgcggtatcg atttgctgta aaagcggcgt gcctttgtgg cgtgcaatgt 60 



<210> 61 
<211> 63 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 61 

cacccaggaa taaaacacgg ttctgagccg agatcggcag tttttgcccc tgggcgtcca 60 
gtt 63 

<210> 62 
<211> 67 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 62 

gttccggtaa ctgccaatct gcgcccagca taccggcgat gttagcaata tttgtgtcgt 60 
ggccacc 67 

<210> 63 
<211> 59 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 63 

gtccggattc tgccacagct caaagaccag accgccgccc ggtggggtgt tatccggtt 59 

<210> 64 
<211> 55 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 64 

gcagttgatc catggtctga tagaacatct taacggccac ataacgttga tgatt 55 

<210> 65 
<211> 57 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 

pestis phytase 
<400> 65 

cagcgacact gatgatgccg gcgggattgt tctttaaatc cagcttctcg gcgttac 57 

<210> 66 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 66 

aagtatcaag ttcgcacagt ttatcgtcac cattattctc gcagccggcc a 51 

<210> 67 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for the construction of Yersinia 
pestis phytase 

<400> 67 

tagtagtaga agctttaata tgacacgcag gttcaatgac tttcgctact tttttttgaa 60 



<210> 68 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 68 

ctactagaat tcattaaaga ggag 24 
<210> 69 
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<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 69 

tactgacgtc tcacggccaa aagacccaaa ctgcg 

<210> 70 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 70 

tactgacgtc tcagccgcgg gctgcccggc agagg 

<210> 71 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 71 

tactgacgtc tcattttccc ctgctgctgc agtga 

<210> 72 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 72 

tactgacgtc tcaaaaactt gtgacttccg acact 

<210> 73 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 73 

tactgacgtc tcacacccag gaataaaaca cggtt 

<210> 74 
<211> 35 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer ' 
<400> 74 

tactgacgtc tcaggtggcc acgacacaaa tattg 35 
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